Introduction {#sec1-1}
============

Increased sensitivity and specificity of single-photon emission computed tomography (SPECT) ventilation-perfusion (V/Q) imaging in detecting pulmonary emboli has been paralleled by the increased utilization of this imaging modality. This is especially the case in subsets of patients where computed tomographic pulmonary angiography (CTPA) is a relative or absolute contraindication. As SPECT V/Q studies become more commonplace, clinicians should remain mindful of the inherent limitations associated with this imaging test. We present a case of a misdiagnosed bronchopulmonary sequestration (BPS) that produced a mismatched perfusion defect on SPECT V/Q scanning, mimicking the appearance of an acute pulmonary embolism (PE).

A BPS is an aberrant region of lung tissue with no connection to the pulmonary arteries. BPS primarily affect the lower lobes; a recent study found the left and right lower lobes accounted for 71.53% and 25.97% of BPSs respectively.\[[@ref1]\] BPS can be divided into intralobar sequestrations (ILS) and extralobar sequestrations (ELS). Both ILS and ELS receive a systemic arterial supply, usually from the aorta. ELS are usually not connected to the normal bronchial tree and are enclosed by a separate pleural covering. Conversely, ILS are closely connected to adjacent normal lung, share a common pleural lining, and drain to nearby pulmonary veins.\[[@ref2]\] Typically seen in adults, ILS are characterized by chronic inflammation and fibrosis. ELS are seen in the fetus and are characterized by dilated terminal airways and subpleural lymphatics. ELS also drain to systemic veins.\[[@ref3]\]

Case Report {#sec1-2}
===========

A 46-year-old female presented with pleuritic chest pain and a history of unprovoked PE diagnosed on a SPECT V/Q scan 3 years earlier. The patient denied any other respiratory symptoms and had no other risk factors for venous thromboembolism. The patient was hemodynamically stable with normal oxygen saturation; however, an electrocardiogram suggested the right ventricular strain and the serum D-dimer assay was elevated, leading to a suspected diagnosis of pulmonary embolus.

Chest radiograph and bilateral lower limb Doppler ultrasound studies were normal. SPECT V/Q images of the lungs were acquired following inhalation of Technegas (Cyclomedica, Lucas Heights, NSW, Australia) and peripheral intravenous administration of 218 MBq of Tc-99m macroaggregated albumin. SPECT V/Q scanning demonstrated a mismatched perfusion defect within the posterior basal segment of the right lower lobe \[[Figure 1](#F1){ref-type="fig"}\]. The defect was identical to that demonstrated on the previous SPECT V/Q scan 3 years earlier, which led the reporting physician to note that the SPECT V/Q scan findings would represent very unusual behavior of a pulmonary embolus. Given the atypical appearance, the patient proceeded to have CTPA.

![Relevant coronal sections from single-photon emission computed tomography ventilation-perfusion scan images. (a) Coronal single-photon emission computed tomography ventilation-perfusion image depicts ventilation portion of examination following inhalation of Technegas. (b) Coronal single-photon emission computed tomography ventilation-perfusion image depicts corresponding perfusion portion of examination following intravenous administration of Tc-99m macroaggregated albumin, demonstrating a mismatched perfusion defect within the right lower lobe (red arrow)](WJNM-17-59-g001){#F1}

The CTPA showed no pulmonary thromboembolism. However, the region of mismatch seen within the posterior basal segment of the right lower lobe on SPECT V/Q imaging corresponded to an intralobar BPS with an arterial supply arising from the distal thoracic aorta and venous drainage through the pulmonary veins \[[Figure 2](#F2){ref-type="fig"}\].

![Coronal section from computed tomographic pulmonary angiogram scan. A feeding arterial vessel (red arrow) arises from the lower thoracic aorta supplying an intralobar bronchopulmonary sequestration within the right lower lobe. This intralobar bronchopulmonary sequestration correlated with the mismatched perfusion defect identified on earlier single-photon emission computed tomography ventilation-perfusion imaging](WJNM-17-59-g002){#F2}

Discussion {#sec1-3}
==========

Advances in nuclear medicine imaging technology (with SPECT) have resulted in improved accuracy of V/Q scans and a reduced number of non-diagnostic studies.\[[@ref4]\]

V/Q scans have long been the imaging modality of choice for investigating PE in patients with an absolute contraindication to CTPA such as those with renal impairment and iodinated contrast hypersensitivity. More recently, the increased sensitivity of scintigraphy scans in younger patients, in the absence of known lung pathology, and a lower associated breast radiation dose has seen a paradigm shift in the investigation of acute PE in premenopausal females.\[[@ref5]\] Professional bodies such as the Royal Australian and New Zealand College of Radiologists recommend V/Q scans be used as first-line imaging, where available, in cases of suspected PE in women of reproductive age unless there is significant lung pathology.\[[@ref6]\]

In the context of increased utilization of V/Q scans, clinicians and radiologists should be aware of the limitations of this imaging modality. Some limitations are well recognized, such as the inability to detect other pathology (e.g., aortic dissection and malignancy). Less common causes of mismatched perfusion defects -- which can mimic PE - include hiatus hernias and associated atelectasis\[[@ref7]\] and other anatomical abnormalities such as BPS.

In the presented case, the patient had previously been misdiagnosed with a PE on the basis of a SPECT V/Q scan and unnecessarily treated with warfarin anticoagulation for 6 months. Along with the inconvenience and futility of this treatment is the proven morbidity and mortality associated with warfarin therapy.\[[@ref8]\] If this patient had not undergone a CTPA scan, she would have likely been recommenced on another unnecessary course of warfarin (potentially lifelong, even) with the potential associated risks.

Three similar previous cases of BPS being mistaken for PE on scintigraphy scans have been reported in the literature from over 30 years ago.\[[@ref9][@ref10]\] This case presents a contemporary account of the ongoing pitfalls associated with V/Q scan interpretation despite improved imaging technology and reporting standards. A modern example of misdiagnosed BPS is relevant to clinicians and radiologists in an era of greater radiation dose awareness.

BPS should be considered in the differential for any atypical appearing lower lobe matched or mismatched perfusion defect. To completely avoid misdiagnosis of BPS when performing V/Q scans, it may be justifiable to include a low-dose CT chest in the protocol to define anatomy in patients who have no prior cross-sectional imaging. The practicality, cost--benefit ratio, and potential induction of malignancy due to the extra radiation dose associated with such a proposal are beyond the scope of this case report but genuinely warrant future consideration.
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